Klebsiella pneumoniae (Kp) is a Gram-negative bacterium that is ubiquitous in the environment and is of increasing concern in public health. Kp can be carried asymptomatically as a commensal organism and can cause opportunistic infections in susceptible individuals; this is further complicated by an increasing incidence of multi-drug-resistant (MDR) strains. Given Kp can be carried asymptomatically, and can cause infections, it is possible that asymptomatic carriage acts as a reservoir for infection. Our recent work in Melbourne confirms this is often true. Individuals who tested positive for carriage of Kp, on admission to ICU, were over five times more likely to develop an infection during their hospital stay, compared to non-carriers. Whole genome sequence analyses revealed extensive diversity amongst the Kp infection-causing strains. These results indicate the majority of opportunistic infections are caused by patients' own microbiome strains that are already present on ICU admission. As such, screening of individuals on admission may enable clinicians to identify who is most at risk of developing infections during their hospital stay, and who is harboring drug-resistant strains that could transmit to others.
During a one-year cohort study conducted at the Alfred hospital intensive care unit (ICU) in Melbourne, 498 patients were screened for gut carriage of Kp shortly following admission and were monitored for Kp infection 1 . The frequency of gut carriage was 10% overall, but only 6% amongst those who had no recent contact with healthcare prior to being admitted to ICU. Fifty ICU patients (1.85% of admissions) had one or more infections attributed to Kp, and 29 of these individuals were also screened for carriage. Bacterial isolates underwent whole genome sequencing (WGS) and comparative analyses were conducted, using strict thresholds of genomic similarity to identify potential transmission and to explore whether carriage strains matched those causing infections. Ten patients (34% of infection patients who were screened) were carrying Kp strains that matched their infecting strain (<0.0005% DNA sequence divergence); in six of these cases, the infection occurred at least two days after carriage was detected. Additionally, six patients developed infections with strains that were nearidentical to strains previously detected in other ICU patients, consistent with intra-hospital transmission ( Figure 1 ).
Not all infections could be attributed to prior carriage or transmission, mainly because not all ICU patients were screened for carriage (screening required informed consent from the patient or a close relative, which was not always obtainable). So for many patients it is not possible to tell whether they were carrying their infecting strain on ICU admission. However, the WGS analysis showed that these individuals were typically infected with unique strains; not closely related to strains elsewhere in the hospital. Hence it is likely that these unexplained infections were caused by the patients' own strains than new strains that they acquired in the hospital. Of these, 11% were caused by strains carrying extended spectrum beta-lactamase (EBSL) genes that confer resistance to third generation cephalosporins (unpublished observations), and a small number of these were additionally resistant to carbapenems (CP-R) (unpublished observations), which are typically the last line drug for treatment of Gram-negative bacterial pathogens 6 . Importantly, 
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Negative for carriage 3 patients had infections attributed to transmission.
Positive for carriage (different strain)
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Positive for carriage (same strain) 6 patients had a matching carriage strain ≥2 days prior to infection. n = 21 Figure 1 . Infection numbers and attribution of infecting strain to carriage or transmission among individuals admitted to the ICU. Among the 50 ICU individuals with infections, six had infections that were attributed to transmission within the hospital. Ten patients had carriage and infection strains that were extremely closely related, including six patients for which the carriage strain was identified prior to infection. (Note: One infection isolate and two carriage isolates were excluded after genome sequencing and quality control.)
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